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(57) Abstract: The invention relates to stereometry and can be used for photogrammetry, medicine, building engineering, for 
assessing risks of natural and technogenic disasters and the effects thereof and for othres purposes. The inventive method 
consists in building a stereoscopic model based on two overlapping images, in determining the position of the aiming axis of 
eyes during stereoscopic perception of said model, in recording observation results at eyes fixation moments, in computing the 
projection of the sight fixation area on a monitor screen and in automatically selecting object characteristic points on 
stereoimage fragments corresponding to said areas. The conjugate characteristic points of the observed object selected on said 
fragments are identified for the left and right eye by time synchronisation and are adjusted according to a condition of 
corresponding rays intersection determined by a vectors complanarity equation. The visual control is carried out during 
measurements by imprinting colour markers and modifying the colour parameters of the image area which corresponds to given 
a fixation. 
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(57) Pe(j>epaT: H3o6peTeHHe othochtc* k cTepeoMeTpHH h Moncer 6*biTb HcnojiwoBaHO b ^OTorpaMMCTpHH, mc^huhhc, cTpoHrejibCTBe, 
oueHHBaHHH phckob h nocjieacTBHit npHpo/jHbix h TexHoreHHbix KaTacTpo4> h apyrnx oGjiacTHx. Cnoco6 BKJuonaeT nocrpoeHHe 
CTepeocKonHHecKofi MoaejiH no nape nepeicpbiBaiomHxcfl H3o6paaceHHH, onpeaejieHne nojioaceHH* ocefi b H3 Hp OBaH wi ma3 npH 
cTepeocKonnnecKOM BOcnpiwTHH 3toh morcjiu, perHCTpauHio pe3yjibTaroB Ha6jnofleHHH b MOMeHTbi (j>HKcauHH nia3, BbiHHcaeHne 
npoeKUHH 3ohu $HKcauHH B3nuwa Ha 3KpaH MOHHTopa h aBTOMaTHnecKoe BbwejieHHe xapaicrepHbix tohck oSteicra Ha $parMeHTax 
CTepeoH3o6paHceHHH, cooTBeTCTByiomHx 3thm 30HaM. OAHOHMeHHbie xapaicrepHbie tohkh Ha6aK),naeMoro o6beicra, BbiaejieHHbie Ha 
3thx 4)parMeHTax, mieHTH^HUHpyiOTCfl ajia jieBoro h npaBoro rjia3a nyreM cHHxpoHH3auHH no BpeMCHH h yroHHjnoTca hcxoah H3 
ycnoBHa nepeceneHH^ cooTBeTCTBeHHbix Jiynen, onpcaejiaeMoro ypaBHeHHeM KOMnjiaHapHocTH BeicropOB. npH BbinojiHeHHH H3MepeHHH 
npoH3BOAHxca BH3yajibHbitt KOHTpojib nyreM BnenaTbiBaHHfl uBeTHbix MapKepos h H3MeHeHHH nBeroBbix napaMerpoB 30Hbi 

H306pa»CeHH5I, COOTBeTCTByiOmeH flaHHOH <j)HKCaUHH. 
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CnocoS cTepeocKonHMecKoro HSMepeHHH Koop/jimaT tohck chhmkob 
h ycTpoftcTBO flJiH ero peajiH3au(HH 

H3o6peTeHHe othochtch k cTepeoMeTpHH, b nacTHocTH, k 6ecicoHxaicxHBiM 
5 cnocoGaM onpe^ejieHH)! npocxpaHcxBemiBix xapaicxepHCXHK oSteKTa no ero 
cTepeocKonHHecKHM H3 o 6pa>KeHn^M h Mo^ceT 6bixb HcnojiB30BaHo b 
4>OTorpaMMeTpHH 5 Me^HijHHe, cxponxejiBCXBe, apxHxeicxype, SnojiorHH, cncxeMax 
pacno3HaBaHHH o6pa30B, Hccjic^OBaHHH npnpo#HBix pecypcoB, oijeHHBaHHH phckob 
h nocjieACTBHH npnpoAHBix h TexHoreHHBix KaxacTpo<j) h zqpyrnx oSjiacTKX. 

10 H3BecTeH cnoco6 cxepeociconHHecKoro H3MepeHH# Koop^HHaT Toneic 

chhmkob, saKJHonaiomHHCH b cxepeociconHHecKOM HSMepeHHH CTepeoMO^eitH nyxeivr 
onpe^;ejieHH5i nojio^KeHHsi oceft BH3HpoBaHHa raa3 othochtcjibho rjiaBHBix 
onTH^ecKHX oceft Ha6nK),zj;axejiBHoft chcxcmbi h perncxpaipiH pe3yjiBxaxoB 
HaSjiio^eHHii nyxeM onpeAeJieHHH nojioKeHH£ BH3HpyioiD[HX oceft b momchtbi 

15 xejcymeft ^HKcaiiiHH raa3, KoxopBift #BJDiexc£ Han6oJiee 6jih3khm k 3a#BjieHHOMy 
(SUXo 551504, G01C 11/04, 25.03.1977). 

He,n;ocTaTKaMH sxoro cnoco6a ^bjihiotch: 
- OTcyTCTBHe BH3yajiBHoro KOHxpojui npouecca HaSjiio^eHHH cTepeocHHMKOB, h, 
cjie^oBaTeJiBHo, HeBBicoicaji npoH3BO,o;HxejiBHocxB H3MepeHHii; 

20 - HH3Kaa tohhoctb onpe^ejieHHH nojio>KeHM oceft H3HpoBaHna rjias b momcht 
(^HKcanHH rjias. 

<J>HKcan;HJi rjia3a oSycjioBJieHa $H3HOJiorHHecKHMH oco6eHHocx#MH 3peHHa 
HenoBeKa h npe,n;cxaBjiKex co6oh HecxaimoHapHBift npoijecc cxa6HJiH3an;HH B3rjuma 
npn paccMaTpHBaHHH Kaicoft-JiH6o tohkh npe^MeTa HeicoxopBift nepHOA BpeMeHH. 
25 IlpHBe^ieHHBiH cnoco6 no#pa3yMeBaex onpe^ejieHHe momchtob $HKcau;Hfl Ha 
ocHOBe aHajiH3a aMnjiHTyABi h CKOpocxn H3MeHeHHH nojioKemiH oceft BH3npoBaHHK 
rjia3, o^HaKO nocKOJiBKy rjia3 nejioBeica HenpepBiBHO coBepmaex MHKpo,n;BH>KeHH;i, 
to, <|)HKcamra B3rjm^;a He ^bjihctch reoMexpH^-iecKOH tohkoh, 3acj)HKCHpOBaHHoft bo 
BpeMeHH h b npocTpaHCTBe, a npe^cTaBJmeT HeKOTopyio 30Hy Heonpe^ejieHHoft 

30 (J)OpMBI, <|)OpMHpyeMyK) 3a H&COTOpBlft HHXepBaJI BpeMeHH.', ;*HocK(iiibKy RJW 

BBinoJiHeHHa (J) OTorpaMMexpHHecKHX nocTpoeHHH HeoSxo^HMO sa^aHHe 

KOHKpeTHBIX XOHeK C ^HCKpeXHBIMH KOOp^HHaxaMH, XO HCnOJIB30BaHHe (J)HKcan;HH, 

onpe^ejieHHBix no onncaHHOMy cnoco6y, He no3Bojiaex onpe^ejiHXB nojio>i<:eHHe 
oceft BH3HpoBaHHS c xohhoctbk), Heo6xo£HMoft AJia <J)oxorpaMMeTpH^ecKHX 
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H3MepeHHH. C #pyrofi cxopOHBi, b cHJiy jiaTepajiBHbix oco6eHHOcxefi HHAHBH^a 
/^bh^kchhh JieBoro h npaBoro rjia3a He chhxpohhbi, noaxoMy BBmeJieHHBie 
(J)HKcaiiiHH He onpe^ejDiKDT MOMeHxa, Kor^a 06a rjia3a o^HOBpeMeriHO cMoxpHT Ha 
oAHy TOHKy npe^MeTa. 
5 H3BecTHa npHHijHnHajiBHas cxeMa ycTpoHCTBa (SU N2 551504, G01C 11/04, 

25.03.1977), no3BOJiaiomaa peajiH30BaxB cnoco6 cxepeocKonHHecicoro _H3MepeHHH 

KOOp^HHaT TOHeK ^OTOCHHMKOB. 

OnHCBiBaeMaa npHHijiniHaJiBHaa cxeMa ycxpoftcxBa coctoht H3 
^oTorpaMMexpHHecKoro npn6opa aHajiHXHHecKoro THna ? HMeiomero b cocxaBe 
10 3BM, c BCxpoeHHOH onxH^ecKofi cncxeMoii BBo^a H3o6pa)*ceHHJi b xeJieBH3HOHHBie 

aBXOMaXBI H 3JieKTpOHHBIMH aHaJIH3aXOpaMH £BH)KeHH2 TJiaS Ha OCHOBe bhahkohob. 

ycxpoficxBO paccHnxaHO Ha H3MepeHHe $oxorpa<|)HHecKHx chhmkob c 
HcnojiB3 oBaHHeM npH3M-Ky6a c nacxHHHo nocepe6peHHOH BHyxpeHHeft rpaHBio jsjvi 
nocxpoeHH£ H3o6pa>KeHHii rira3a onepaxopa b oicyjiJipe BH^HKOHa xeneBH3HOHHoro 
15 aBXOMaxa. 

He#ocxaxicaMH onHCBiBaeMoit npHHi^HnnajiBHOH cxeMBi ycxpoftcxBa 

HBJI5IIOXC5I: 

- oxcyTCXBHe chctcmbi «o6paxHOH cbh3h» (T.e. oxo6pa:>KeHH2 pe3yjiBxaxoB 

H3MepeHHH Ha CaMHX CHHMKax), HXO npHBO^HX K OXCyXCTBHK) KOHXpOJHI 

20 BBinoJiHeHH^ HaSjHo^eHHii; 

- oxcyTCXBHe MexaHH3Ma npeu;H3HOHHOH KOMnencamiH ^BH>i<eHHH tojiobbi, 
nocKOJiBKy npe^JiaraeMas b ycxponcxBe KOMneHcaitfiii ^BH^ceHHH tojiobbi ocHOBaHa 
Ha npHHu;Hne H3MepeHHK 6jiHKa ox raasa, ^opMHpyeMoro HH(j)paKpacHBiMH 
HcxoHHHKaMH H3JiyHeHH2, h He yHHTBiBaex HenpaBHJiBHOCTB reoMexpHMecKOH 

25 4>opMBi raa3a, BBiSBiBaiomyio hcjihhchhoctb H3MeHeHHH noJio>KeHHH SjiHica npH 
^BHKeHHH rjiasa, KpoMe xoro, npn H3MeHeHHH nojio^EceHHa tojiobbi npn 
paccMaxpHBaHHH xohkh Ha cj)oxocHHMKax raa3 BBinoJiHiiex HeKOxopBie 
KOMneHCHpyK)H2;He ^bh^chhk, KOxopBie xaioKe npHBOA^x k HejiHHeHHOMy 
H3MeHeHHK> nOJIO>KCHHH Sjinica; 

30 - HeB03MO^CHOCTB npen;H3HOHHOH tfHCKpexHoii $HKcau;HH pe3yjiBxaxoB H3MepeHHH C 

HCnOHB30BaHHeM CHCXeM, nOCXpOeHHBIX Ha OCHOBe TeJieBH3HOHHBIX aBXOMaXOB c 
aHaJIOrOBBIMH BHtfHKOHaMH; 
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- neBBicoicafl xohhocxb onpeAejieHHil ijeHxpa 3paHKa BCJie^cTBHe cjia6oro KOHTpacTa 
H3o6pa^ceHH^ rjia3 neJiOBeica npH HcnoJiB30BaHHH hctohhhkob ocBemeHHa, 
HcnojiB3yeMBix xojibko rsiz no^CBexKH 4>otochhmkob; 

- noTepn onTHHecKoro H3JiyHeHHJi npH npoxo>K#eHHH nepe3 npH3M-Ky6, HMeioin,ero 
5 nacTHHHO cepe6peHHyio BHyTpeHHioio rpaHB; 

- Majioe nojie 3peHHfl onxiraecKHX cHCxeM, HcnonB3yeMBix b anajioroBBix 
4)OTorpaMMeTpn^ecKHX npn6opax. 

HsBecTHO ycTpoftcxBO npeu;H3HOHHoro onpeAejieHira HanpaBJieHHH B3rjuma 
(A Precise Eye-Gaze Detection and Tracking System, A.Perez, M.L.Cordoba, 
10 A.Garcia, R.Mendez, M.L.Munoz, J.L.Pedraza, F.Sanchez, WSCG'2003, February 
3-7, 2003, Plzen, Czech Republic), peajnoyiomee cnoco6 onpeflejieHH* 
HanpaBJieHHa B3rJi5ma 5 icoxopoe aBJiaexca HaiiGojiee 6jih3khm 3aaBJieHHOMy. 

OnHCBmaeMoe ycxpoftcxBo coctoht H3 KaMepBi cjie^KeHH^ 3a £BH>KeHH£MH 

TJia3, 0630pH0H BH^eOKaMepBI CJIOKeHHH 3a flBHECeHHHMH rOJIOBBI, CHCTeMBI BBO^a 

15 H3o6pa>i<eHM b nepcoHajibHBiH KOMiiBioTep, a xaionce nexBipex HH^paicpacHBix 
H3JiynaTejieH ajis 4>opMnpoBaHHH cnemiajiBHBix mctok-6jihkob Ha noBepxHocxn 
raa3. 

He^ocTaxicaMH onncBiBaeMoro ycxpoftcxBa xbwliotcz oxcyxcxBiie 

npeii;H3HOHHOH KOMneHCaUjHH ^BHECeHHJI TOJIOBBI H Heo6xO,n;HMOCTB HCnOJIB30BaHHiI 

20 BH^eoKaMep oneHB BBicoxoro paspenieHM. CMemeHHfl tojiobbi b ycxpoftcxBe 
onpe^eji^iOTCK no H3o6pa3KeHHKM jiHica Ha6jno^aTeji5i (b nacxnocxH, nyxeM 
H,n;eHxn(|)HKai;HH raa3 Ha H3o6pa>KeHHH Bcero jnnja), nojiynaeMBiM 
HinpoKoyroJiBHOH BH^eoKaMepofi cjie^KeHHH roHOBBi. HacxH JiHii;a HMeiox HeicoxopBie 
oxHOCHxejiBHBie ^BH^ceHH^c, noaxoMy He Moryx Sbixb ncnojiB30BaHBi b KanecxBe 

25 HenoflBH>KHBix onopHBix xoneK Ha rojiOBe, noaxoivcy npHMeroieMBiH b ycxponcxBe 
cnoco6 He HBJT^excH cxporHM, h, cjie^oBaxenBHO, He MO^cex yo;oBJiexBopaxB 
Tpe6oBaHHHM bbicokoxohhbix H3MepeHHH. YcxpoHcxBO Taioice npe^nojiaraex 
HcnojiB30BaHHe xojibko o^hoh: BH^eoKaMepti nonyneHM H3o6pa>KeHHs rjia3, 
o^HaKO nocKOJiBKy rjia3a HaSjnoAaxejifl Haxo^Kxca Ha HeicoxopOM paccxoaHHH Apyr 

30 ox .apyra, xo KpoMe H3o6paaceHHH co6cxbchho oSjiacxn rjia3 b BH^eoKaMepy 
nona^aex h He3Ha^aHi;aa HH^opMauHK (H3o6pa>KeHHe ^acxn jnma b pafioHe 
nepeHOCHUBi). CjieflOBarejiBHO, rjiz noJiyneHHH H3o6pa>KeHH* c ^ocxaxoHHBiM 
ypoBHeM xohhocth HeoSxoftHMo noBBiCHTB xpeSoBaHHa k pa3pemaioHi;eH 
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ciioco6hocth BH^eoKaMepBi, x.e. HcnojiMOBaxB b BH^eoicaMepax MaxpHijBi Sojibihoh 
pa3MepHOCTH 5 ojxtidKO yBejin^eHHe pa3MepHocxn MaxpHii; pe3KO yB c jihhhb aex o6bcm 
nocTynaiomeH BH^eoHHC^opMamiH h cymecxBeHHO noBBiinaex TpeSoBamts k 
npoH3Bo,n;HTejiBHOCTH h SbicTpoAeficxBHio nJiaxBi BHAeosaxBaxa H3o6pa3iceHH£. 
5 H3o6peTeHne peniaeT 3a#aHy iiobbiiiichhs nponsBo^HTejiBHOCTH H3MepeHHH 

np o CTp aHCTB GHHBix xapaKTepHCTHK o6x>eicxa no ero H3o6pa^eHHaM Ha 

CTepeOCKOnHHeCKHX CHHMKaX. 

Sa^ana pemaexca 3a cnex xoro 5 hto corjiacno H3o6pexemno b cnoco6e 
CTepeocKonH^ecKoro H3MepeHH£ Koop^HHax xoneic chhmkob, BRjnonajomeM 
10 nocxpoeHHe cxepeocKonHHecKofi Mo^ejiH no nape nepeRpBiBaiomnxcii 
H3o6pa>KeHHH ? onpe^ejieHne nojioflceHHS oceii BH3HpoBaHHs rjia3 npn 
cTepeocKonn^ecKOM BocnpHflxnn stoh mo^cjih h peracxpaijHio pe3yjiBxaxoB 
HaSjno^eHHH b mom6hxbi xeKymen <J)HKcau;HH raa3 ? rjw Kaacfloro raasa bbfjhcjihiox 

npOeKI^HK) 30HBI (})IiKCaiJ,HI'i B3rJI5lAa Ha 3Kpai-I MOHHTOpa C Ha6jlK)AaeMBIMH 

15 H3o6pa^ceHH^MH 3 h Ha (^paraeHxax h;h$pobbix cxepeoH3o6pa^ceHHH ? 
cooxBexcxByK>in;HX 3xhm 30HaM, Bbi^ejniiox xapaxxepHBie xo^kh HaSjno^aeMoro 
o6BeKxa. 

Bo3Mo^echbi AononHHxejiBHBie BapnaHXBi ocymecxBJiemra cnocoSa, b 
Koxoptix n;eJiecoo6pa3Ho: 
20 - oAHOHMeHHBie xapaxxepHBie xohkh HaGnio^aeMoro o6i>eKxa, BBmejieHHBie Ha 
4>parMeHxax i}ncj)poBBix cxepeoH3o6pa^ceHHH ? cooxBexcxByiomnx 30HaM 4>HKcau,HH 
B3rJiHAa 3 H,2i,eHXH4)Hi},HpoBaxB rjw neBoro h npaBoro raasa nyxeM cHHXpoHH3aijHH no 
BpeMCHH; 

- oAHOHMeHHBie xapaxxepHBie xohkh Ha6jnoAaeMoro o6Beicxa, BBi^ejieHHBie Ha 
25 4 ) P arMeHTax itn^poBBix CTepeoH3o6pa>KeHHH ? cooxBexcxByBDmnx 30HaM cj)HKcau;HH 

B3rjuma, H^eHTH^HDiHpoBaxB £jm jieBoro h npaBoro raa3a hcxo^ H3 ycjiOBH^ 
nepeceneHHii cooxBexcxBeHHBix Jiy^eH, onpe^ejmeMoro ypaBHenneM 
KOMnnaHapHocxH BeKXOpoB; 

- nepe,n; nanajioM Ha6jno£eHHH BBino jihsttb Kajin6pOBi<y cncxeMBi nyxeM 
30 Ha6jiK) ( a;eHH5i Ha H3o6pa>i<eHHe c xecx-oSteicxaMH c H3B ecxHBiMH KoopAHHaxaMH b 

cncxeivre KOop^HHax ocHOBHoro MOHHxopa, cpaBHeHHH KOOpAHHax n;eHxpoB 3paHKOB 5 
onpe,nejieHHBix b cncxeMe Koop^HHax BH^eofcaMepBi, c Koop^HHaxaMH xecx- 
o6BeKxoB ? H3o6pa^ceHHBiMH Ha ochobhom MOHHxope, n nocjie^yiomero no#6opa 
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MaTeMaTHHecKHX 3aBHCHMOCTefi ? onHCMBaioiijHX B3aiiMHBie npeo6pa30BaHHa 

KOOp^HHaT; 

- TeCTOBBie oG'BeKTBI npH KaJIH6pOBKe CHCTCMBI npe^BflBJIHTB AJIJI Ha6jIK)AeHH5I c 
pa3HLIMH yCJIOBHJIMH (HanpHMep, BpCMH, tfJIHTeJIBHOCTB H nOpHtfOK n05iBJieHHH 

5 TecTOBBix o6BeKTOB ? pacnojio^KeHHe, pa3Mep, (j)opMa h i^bct tcctobbix oSbcktob, 

OKpy^ECaiOmHH $OH 5 CTaTHHeCKHH HJIH ^HHaMHHCCKHH pOKHM n05IBJieHH5I T6CTOBBIX 

o6BeKTOB); 

- BO BpeMH Ha6jH07i;eHHH BBinOJIHHTB BH3yaJIBHBIH KOHTpOJIB H3MepeHHH Ha 3KpaHe 

KOHTpojiBHoro MOHHTOpa nyTeM BnenaTBiBaHHJi ijBeTHBix MapxepoB b 30Hy 
1 0 H3o6pa>KeHH£ ? cooTBeTCTByronjyio #aHHOH 4>HKcau,HH; 

- BBinOJIHHTB BHSyaJIBHBIH KOHTpOJIB H3MCpeHHH Ha 3KpaHe OCHOBHOrO MOHHTOpa 

nyxeM H3MeHeHHH h,bctobbix napaMeTpos 30hbi . Ha6jno#aeMoro 
CTepeoH3o6pa>KetiHii 5 co otb excxByiomeM flaHHoii <j)HKcaii;HH; 

- BBinojiHHTB KOMneHcan;HK) ABHKeHHH ronoBBi HaGjuo.AaTejiii nyTeivr BBinncjieHHs 
1 5 c^BHra b noJio^ceHHH oceft BH3HpOBaHH# o6ohx rjia3 no H3o6pa>KeHH^M ot^cjibhbix 

ynacTKOB tojiobbi HaGjHO^aTejia; 

- BBmojiH^Tb KOMneHcan,Hio ^bh^kchm tojiobbi Ha6jno^aTejM nyTeM oTCjieacHBaHHH 
CMeni,eHH5i hcckojibkhx mctok ? <|)HKCnpoBaHHBix Ha rojioBe Ha6jno,a;axejitf; 

- otc jiokhb axB ^BH>i<eHHC tojiobbi HaGjiio^axejia no MeTKaM, yCTaHOBJTeilHBIM B 
20 Henocpe^cTBeHHofi 6jih30cth ot raas HaSjiio^aTejia xaicHM o6pa30M, hto6bi 

H3o6pa^ceHH^ 3xhx MeTOK nona^aJiH b none 3peHH# BHAeoicaMep, perncTpHpyioni.HX 
^BHKeHHe raa3 HaSjHO^aTejiH; 

- mctkh, HcnojiB3yeMBie Rim oxcjie^KHBaHHS pmiceHM tojiobbi HaGjnoAaxejisi, 
HsroxaBJiHBaTB oco6oft ? HanpHMep, sjijinncoimajiBHOH (jjopMBi, no3BOJiHioiu;eH 

25 OAHOsHaHHO onpe^ejiHTB nono^ceHne h opHeHxamno Mexicn, h cooxBexcTBeHHO, 
CMem;eHHe tojiobbi Ha6jno^;aTejiK; 

- onpe^eJiHTB napaMeTpBi abh>kchm tojiobbi b AByx B3aHMHO-nepneH£HKyjiapHBix 
nnocKocxax; 

- onpe^eJiHTB no3HHjBCto 3paHKa npn peracxpaipiH abh^cchhh mas b xpexMepHOM 
30 npocxpaHCTBe nyxeM nojiyneHHH #Byx H3o6pa>KeHHH Ka>ic#oro rjia3a RsyMH. 

CHHXpOHH3HpoBaHHBiMH BHAeoicaMepaMH, ycxaHOBjieHHBiMH c pa3HBiMH paicypcaMH. 

Sa^ana flocxHraeTca TeM ? hxo b cocxaB ycTpOHCTBa j\jisl CTepeocKonHHecicoro 
H3MepeHHK KoopAHHax ToneK chhmkob, cocTo^mero H3 £Byx BH^eoicaMep rtir 
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perncxpaipiH ^BH^ceHHH rjia3, BH^eoKaMepBi rjix oxoie^KHBaHHs flBH)KeniM ronoBBi, 

CHCXeMBI BH^e03aXBaTa H306pa>KeHH# B nepCOHaJIBHWH KOMIIBIOTCp., MOHHTOpa ^JIS 

BBiBo^a H3o6pa>KeHH^ ? cHCTeMBi cxepeoHaSjnofleHira, nosBOJiaiomeH HaGjno^aTB 
cTepeocKonHHecKHe H3o6pa5KeHH#, coraacHo H3o6peTeHHio ^oiiojihhtcjibho bbojo^t 

5 KOHCTpyKH,HK) B BlWe OIIpaBBI RJISl OHKOB C MeTKaMH OCODOH <|>OpMBI 5 

pacnoiroiceHHBiMH b BepxHKajiBHoft njiocicocxH tokhm o6pa30M, hxo6bi 
H3o6pa)iceHHe MexoK nona^ano b nojie 3peHM BH^eoKaivrep, perncxpHpyiomHx 
^BH>KeHHe rjia3. 

B03M05KHBI ^OnOJIHHTeJIBHBie BapHaHTBI yCTpOHCTBa, B KOTOpBIX 

10 ii;ejiecoo6pa3Ho: 

- B OnpaBy #1151 OHKOB ycxaHOBHXB £OnOJIHHXejIBHBie MeXKH OC060H (|)OpMBI, 

pacnojiOKeHHBie b ropH30Hxajn>HOH iijiockocth, a b ycxpoftcxBO ycxaHOBHXB 
3epi<ajio ? pacnojioiceHHoe Ha# tojioboh Ha6jno,zjaxeji5i ? nppineM BH^eoicaMepy 
Ha6jiK>AeHHH 3a £BH>KeHHeM tojiobbi ycxaHOBHXB xaKHM o6pa30M 5 hxo6bi b nojie 
15 3peHH^[ BH^eoKaMepBi o^HOBpeMeHHO nona^ajia nacxB tojiobbi h oxpa^ceHHe b 
3epKajie onpaBBi ohkob c ropH30HxajiBHO pacnoJio^KeHHBiMH Ha Heft MexKaMH 
oco6oh (JiopMBi; 

- b AonojiHeriHe K ^ByM ochobhbim BH^eoKaMepaM, peracxpHpyiomHM /jbh^kchhji 
icaactforo rna3a ox^eJiBHo, ycxaHOBHXB b cncxeMy #Be #onojiHHxejiBHBie 

20 BHAeoKaMepBi, pacnojio^KeHHBie Tax, hxo6bi .UBioiceHHe Kaac^oro rjiasa chhxpohho 
peracxpHpOBajiocB ochobhoh h ^onojiHHxejiBHoft BH^eoKaMepoft H3 AByx xoneK 
npocxpaHcxBa; 

- ycxaHOBHXB ^OnOJlHHXeJIBHBIH MOHHXOp JXJIX BH3y aJIBHO ro KOHXpOJIK Ha6jIIOAeHHH 

h ynpaBJieHHH npoijeccoM Ha6jno^eHHH; 
25 - ycxaHOBHXB cncxeMy HH^paKpacHoft no^cBexKH oSjiacxn rxca3; 

- ycxaHOBHXB Ha BH^eoicaMepBi HH^paKpacHBie CBexo^HJiBxpBi jjjisl oxceneHH^ 
napa3HXHoft noflCBexKH b bh^hmom ^HanasoHe cneKxpa, 

YKa3aHHBie npeHMynjecxBa, a xa*o*ce ocoSchhocxh Hacxoamero H3o6pexeHHH 
nosrcHjiioxcfl JtyHiHHMH BapnaHxaMH ero bbhiojihchhh co ccBmicaMH Ha npHJiaraeMBie 
30 ^iirypBi; 

cj)Hr. 1 - xnnHHHBie xpaeicxopHH raa3a bo BpCMK cxaSH jih3 aijHH B3rjijma npH 
paccMaxpHBaHHH xohkh oSBexxa; 
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<|)Hr\ 2 - cxeMa cxepeocKonHHecKoro Ha6jno,n;eHHH cxepeocHHMKOB Ha aicpaHe 

MOHHTOpa; 

(J)Hr.3 h 4>nr. 4 - o6mHH bha ycxpoftcxBa flira H3MepeHHii TpexMepHtix 
KOopAHHaT o6i>eKTa no ero cTepeoH3o6pa^ceHH5iM; 
5 cJmr.S - onpaBa rwl ohkob c MeTKaMH oco6oh 5 HanpHMep, ajuiHncoH^ajiBHOH 

c[)opMBi ? ajia perHCTpau;HH ABHxeeHHH tojiobbi; 

(J) nr. 6 - cxeivra pa3MemeHHfl ochobhbix h AonojiHHxeJiBHBix BH^eoicaiviep ajih 
perncxpamiH ABH5KeHHH raa3a b TpexMepHOM npocxpaHcxBe. 

TIocTpoeHHe TpexMepHoS MO^ejiH oGteKxa b peajiBHOM BpeMeHH npn 

10 paccMaTpHBaHHH ero BHsyajiBHoft koiihh Ha nape njiocKHx CTepeon3o6pa^eHHH 
BBinojiHHeTCH nyreivi oxcire>KHBaHHa xpaeKxopHH MHKpOABH^ceHHH raas 
Ha6jnoAaTejT5i h perncxpaccHH <|)HKcaij,HH Bsrjisma c nocjie^yionJiHM BBiHHCJieHneM 
MHOKecTBa ToneK nepeceneHH^ cooxBexcxBei-raBix (naptiBix) jiyneH, onpe^eji^iomnx 
roMoreHHyK) BnpxyaJiBHyK) noBepxHocxB, H£eirraHHyio reoMexpHHecKoft 

1 5 noBepxHOCXH o6BeKxa. 

Onpe^eJieHHe (jraKcamra B3rji$ma BBinojmsexcji nyxeM pa3^ejieHM o6ni;eii 
nocJie^oBaxejiBHocxH cocxaBJKuomnx ABH^ceHHK rjia3a Ha 30HBI 6Bicxporo 
nepeMenxeHHH (caKKa^Bi) n sohbi cxa6HJiH3an;HH B3rji5ma (4>HKcaii;HH) HesaBHCHMO 
rtiz Ka^cAoro rjia3a. Ha <j)Hi\l H3o6paKeHBi xnnHHHBie xpaeKxopHH rjia3a bo BpeMa 

20 cxa6HJiH3an;HH B3rjuwa npn p accM axpuB aHHH xohkh oG'BeKxa - 30HBI <|)HKcaii;HH 1 
(BBmejieHBi mxpHX-nyHKXHpHBiMH jthhhjimh). KaK npaBHJio, onpeAeJieHne xohkh 
4>HKcan;nH 2 (BBmeJieHBi cnJioniHon jiHHHen) BBinoJiHaexca nyxeM BBiHHCjieHHH 
cpe^Hero reoMexpuHecicoro nojio^eHHa hjih cpe,o;HeB3BenieHHoro ixeHxpoH^a xo^eK 
xpaeKxopnn B3rjuma b npe^enax 3ohbi <|)HKcaij;HH 1 (<|)Hr.l), OAHaKO, KaK noKa3aHO 

25 Ha <|)Hr.l ? npn sxom nacxo BOSHHKaex npo6jieMa HeonpeAeneHHOcxH BBi6opa 
KOHKpexHoli xohkh (J)HKcaiJ[HH 2, BBi3BaHHaa cyme CXB eHHBEVt pa36pocoM xoneK 
xpaeKxopHH ABH^ceHHii rjia3a b npe^eJiax 30hbi <|)HKcaij;HH 1 . 

Pa3penieHHe axon HeonpeflejieHHOcxn npefljiaraexoi bbihojihhxb 
cjieAyiomHM o6pa30M. nocicojibicy ijejiBio cxepeocKonH^ecKHX H3MepeHHH aBJiaexca 

30 onpe^ejieHHe npocxpaHcxBeHHBix xapaKxepncxHK o6Bercra 5 HaGjiiOAaxejiB 
paccMaxpHBaex xapaKxepHBie xo^kh oS^eKxa, oxjnraaionjHe 3xox o6T>eKX ox 
OKpy>KaK)Hj;eH cpe^Bi h onpetfejiaiomHe ero c])opMy 11 pa3MepBi. EcxecxBeHHo 
npeAnojio5KHXB 3 hxo npoeiajHH 3ohbi 4>HKcan;HH mrnzm Ha HaGjno^aeMOM 
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H3o6pa5KeHHH Ha 3KpaHe MOHHTOpa COtfepXCHT OOTy HJIH HeCKOJIBKHX TaKHX TOHeK. 
KoOp^HHaTbl 3THX TOHQK Ha Ii;H<|>pOB0M H3o6pa>KeHHH MO>KHO HaHTH 

aBTOMaTHHecKH, npHMeraii ajiropHTMBi Xappuca, KLT hjih aHaJiorHHHBie. 

Ha npaKTHKe onncaHHBie ajiropHTMBi MoryT bbi^cjihtb hcckojibko 
5 xapaicrepHBix ToneK Ha cj)parMeHTe H3o6pa^ceHH)i ? cooTBeTCTBytonjeM ^aHHOH 30He 

^HKCaUHH. nOCKOJIBKy $H3HOiIOrHHeCKH HejIOBCK He MO>KCT OtfHOBpeMeHHO 
3 atj) H KC Hp O B aTB B3rsi%R Ha ^Byx pa3HBIX TOHKaX o&BeKTa, TO TOHKH C^HKCaiJHH., 

BtmejieHHBie b 30Hax cj)HKcaimH jieBoro h npaBoro ma3 c Hcno jibs oBaHHCM 
anropHTMOB noHCKa xapaKTCpHBix ToneK Ha H3o6paaceHHH 3 npeAJiaraeTCJi 

10 CHHXpOHH3HpOBaTB no BpCMCHH. CHHXpOHH3aH;HK no BpCMCHH HOSBOJIHeT CHH3HTB 

HeoflHOSHaHHocTB onpeAejieHHa xapaKTepHtrx ToneK Ha H3o6paKeHHH b npe^enax 
30HBI <J)HKcaiQiH, cooTBCTCTByioiijeii paccM axpHB aHHK) tohkh o6i>eKTa 
o^HOBpeMeHHo jjj&yMsi jniasaMH, o,n;HaKO H3-3a jiaxepajibHBix oco6eHHocTefi 
KOHKpCTHoro HHflHBHAa (AHHaMHHecKaa acHMMeTpM o^Horo H3 rjia3, T.e. 
15 HeKOTOpoe «3ana3,n;BiBaHHe» ? «0TCTaBaHHe» 5 aHanorHHHoe 3<}>cj)eKTy «jieBma- 
npaBHia») 3to HanpaBJieHHe Bee eme MoaceT He co OTBeTCTBOB aTB HCTHHHOMy 
nojio>KeHHK> cooTBeTCTBeHHBix Jiynen, cymecTBOBaBineMy npH Ha6jno,n;eHHH 

KOHKpeTHOH TOHKH oG'BeKTa. 

PaspemeHHe 3TOH Heo^H03HaHHocTH ocymecTBjmeTC^ nyTeM aHaJinsa 
20 reoMeTpHHecKoro nepeceneHHH Jiynefi BH3HpoBai-iHJi JieBoro h npaBoro rjiasa npH 
cTepeocKonH^ecKOM paccMaTpHBaHHH tohkh o6*BeKTa. 

Cbohctbo SHHOKyjiapHoro 3peHH£ nenoBeKa TaKOBO, hto ropH30HTanBHBiH 
npocTpaHCTBeHHBiH napajuiaKC P Me^KAy napoft cooTBeTCTBeHHBix ToneK at, h aR Ha 
%Byx H3o6pa>KeHH^x 3 pacnojio^ceHHBix b oahoh njrocKocTH (npn ycjioBHH hx 
25 pa3^ejiBHoro HaGjHOAeHHK rjia3aMH, <J>Hr.2) ? BBi3BiBaeT y HejiOBeKa omymeHHe 

BOCnpHHTHS HeKOTOpOH TOHKH, paCHOJIOKeHHOH BHe HJIOCKOCTH. KaK noKa3aHO Ha 

4>Hr. 2 5 njiocKOCTB D ecTB njiocKOCTB AHcnjieH co CTepeoH3o6paKeHH5iMH 5 Ha 
KOTOpOH 4>oKycHpyiOTC^ raa3a Ha6jno,n;aTejiH ? och Rl h Rr ^ctb 3pHTejiBHBie och 
cooTBeTCTBeHHO ajih jieBoro L h npaBoro R mas, a B — rjiasHoft 6a3HC ITpH 
30 pa3,a;ejiBHOM HaOjHO^eHHH /jByx cooTBeTCTBeHHBix ToneK &l h oToSpaaceHHtix Ha 
jieBOM h npaBOM cmiMKe CTepeonapBi, b M03ry nenoBeKa cj)opMHpyeTCJi o6pa3 tohkh 
A BHpTyajiBHOH MOflejiH oSteKTa, o6pasoBaHHOH b pe3yjiBTaTe nepeceneHHfl oceft 
BH3HpoBaHHK Rl h Rr. YcjiOBHe reoMeTpHHecKoro nepeceneHHJi cooTBeTCTBeHHBix 
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Jiyneft onpe^eiraeTCfl ycjioBHCM npHHa&neacHOCTH BeKTOpOB R L h R r k oahoh 
njiocKOCTH, npoxo^meft nepes rnasHOH 6a3Hc B. 3to ycjioBHe sanncBiBaeTCJi 
ypaBHeHHeM KOMnjiaHapHo cth BeicropoB: 

B-(R L xR R ) = 0 

5 TaKHM o6pa30M 5 b npe^JiaraeMOM cnocoGe TOHKH-«KaH^HAaTBi» 2, 

BBi^eneHHBie b npe^ejiax cooTBeTCTByiorqHx 30H 4>nKcau;HH 1 ((Jmr. 1) rtix neBoro h 
npasoro rjia3a, cHanajia cHHxpoHH3HpyioTC* no BpeMeHH, a 3aTeM AonojiHHTenBHo 
npoBepaiOTCii Ha co6jno,n;eHHe ycjiOBHfl KOMiuiaHapHOCTH BeKTopoB. 

rtpHHa^Jie^KHOCTB COOTBeTCTBeHHBIX BeKTOpOB O/JHOH 6a3HCHOH nJIOCKOCTH 

10 ^BJiaeTCii cTporHM reoMeTpHnecKHM ycnoBHeM Ha6jiK)AeHHH Ha KOHKperayio TOHKy 
Ha cTepeoH3o6pa^eHHH, h, cjie^OBarejiBHo, MHO^ecTBo tohck nepeceneHHa 
cooTBeTCTBeHHBix (napHBix) jiynen, ynoBJieTBopjuoiimx ycnoBHio KOMnjiaHapHocra 
npn paccMaTpHBaHHH CTepeoMO^ejin, onpe^emnoT roMoreHHyio BHpTyanBHyio 
nosepxHOCTB, HAeHTHHHyio reoMeTpHHecKoft noBepxHOCTH Ha6jiio^aeMoro o6i>eKTa. 
15 Rjik peajiH3ai^HH npe^no^ceHHoro cnocoSa CTepeocKonnnecKoro H3MepeHH^ 

Koop^HHaT ToneK chhmkob npesnaraeTca ycTpoficTBo (<f>Hi\3 h $Hr.4) ? co^ep^an^ee 
BH^eoKaMepti 3 h 4 c HH$paKpacHBiMH CBeTo4)HHBTpaMH 5 h 6 AJia perHCTpau[HH 
ABH^ceHHH raa3 7 h 8 co OTBeTCTBeHHo, BH^eoxaMepy 9 h 3epKajio 10 fljia 
otc jie^KHB aHH^i ^BH^ceHHK tojiobbi 11, CHCTeMy BH,zjeo3axBaTa H305pa>KeHIM B 
20 nepcoHajiBHBift KOMntiOTep, ochobhoh mohhtop 12 #jia BBiBO^a Ha6jno,n;aeMoro 
cTepeoH3o6pa^:eHHH ? ^onojiHHTejiBHBiH (kohtpojibhbih) mohhtop 13 riix 
BH3yajitHoro kohtpojih Ha6jno^eHHH h ynpaBJieHH^ npoueccoM Ha6jnofleHHft, 
CHCTeMy CTepeoHa6jnoAeHH* 14, CHCTeMy HH<J>paKpacHOH no^CBeTKH oSjiacra raa3 
15 h onpaBy ohkob 16 c MeTKaMH oco6oh, HanpHMep, ajiJinncoH^ajiBHOH 
25 4)opMBi ? 17 h 18 (4>Hr.5). 

Ha 4>nr. 5 H3o6pa>i<eHa onpaBa jim ohkob 16 c MeTKaMH oco6oh, HanpHMep, 
sjuiHncoH^ajiBHOH 4>opMBi ? 17 h 18, npHHeM MeTKH 17 pacnojio^eHBi b 
b epTHKajiBHOH nJiocKocra TaK, hto6bi hx H3o6pa3KeHHe nona^ajio b nojie 3peHHs 
cooTBeTCTByiomHx BH^eoKaMep 3 h 4, perHCTpnpyioH^Hx ^BH^eHHe rjias 7 h 8 
cooTBeTCTBeHHO, a cneimajiBHBie MeTKH 18 pacnojio^ceHBi b ropH30HTajn>HOH 
njiocKocTH TaK, htoSbi hx HsoSpa^eHHe nepe3 3epKano 10 nona^ajio b BH^eoKaMepy 
9. H3o6pa>KeHM mctok 17 h 18 ncnojiBsyioTCH %jm perHCTpaijHH flBH>KeHHa tojiobbi. 
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Ha 4>nr. 6 npHBe^eHa cxeMa pa3MemeHHJi ochobhbix 3 h 4 h 
^onojiHHTejiBHBix 19 h 20 BH^eoicaMep ajui perncxpaijHH ^bh^ecchhh ritas 7 h 8 b 
TpexMepHOM npocTpaHCTBe. 

YcTpoHCTBO HSMCpeHHK npocxpaHCXBeHHBix xapaKxepncxnic o6x>eicxa no 
5 ero CTepeoH3o6pa>i<eHMM pa6oxaex cjie^yiOHjHM o6pa30M. 

fljur Ha6jnoAeHH5i o6i>eKxa no ero cxepeoii3o6pa>KeHH5iM cxepeocieonHHecKHe 

CHHMKH BBIBO^T Ha 3KpaH OCHOBHOrO MOHHTOpa 12, H BBinOJIHKIOX KaJTH6pOBKy 

chctcmbi rjw KOHKpexHoro Ha6jno,n;axeji5i, bo BpeMS Koxopon oh HaGitio^aeT 
cxaxH^ecKne h ^HHaMHHecKHe xecxoBBie oSbckxbi, oxoSpaacaiomHera Ha 3xom 
10 MOHHxope. Cyni,HocxB KaJinSpoBKH saKmo^aexca b ycxaHOBjieHHH 3 aBH chm o CTeiS 
Me^y KOOp^HHaxaMH neHxpoB spanKOB, 3a<f)HKCHpoBaHHBix Bn^eoKaivtepaMH 3 h 4 
b MOMeHXBi cxa6HJiH3au;HH B3rji£,n;a bo BpeMH Ha6jiK>AeHHfl kohtpojilhbix o6teKxoB 

Ha 3KpaHe OCHOBHOrO MOHHXOpa 12, H KOOptfHHaxaMH 3XHX oG^efcxoB c 

nocne^yioiixiiM ynexoM ncnxo(|>H3HHecKHX oco6eHHocxeft KOHKpexHoro 

15 HaSjnoAaxejDi npn BBinojiHeHHH Ha6jno^eHHH h ai-iajiH3e hx pe3yjiBxaTOB. 
KajinSpoBKy mo>kho BBmojmaxB KaK b MOHoicyjiHpHOM pe>KHMe (paccMaxpHBaHHe 
ppyMZ rna3aMH MOHOH3o6paaceHHH tccxobbix oStexxoB Ha Momrxope), xaK h npn 
cxepeocKonnnecKOM pe>KHMe (paccMaxpHBaHHe BHpxyajiBHBix MOfleneft xpexMepHBix 
xecxoBBix 06'BeKxoB c n cno jib3 oBaHHeM cHcxeMBi fljia cxepeoHa6jnoAeHHH). 

20 Henocpe^CTBeHHO Ha6nK>AeHH>i BBinojimnox nyxeM paccMaxpHBaHHe 

cxepeocKonnnecKHx H3o6pa^ceHHH H3ynaeMoro oS^eKxa c ^HKcanineit xpaeKxopnn 
Bsrjia^a c ynexoM pe3yjn>xaxoB Kajni6poBKH, BBmejieHHeM 30H h xoneK (JmiccauHH c 
KOHxpojieM no ycJioBHio komh uaH apHO cxh h nocjieAyioiijHM onpeAeneHneM 
npocxpaHcxBeHHBix Koop^HHax oG'BeKxa. Onpe^ejieHHe npocxpaacxBeHHBix 

25 Koop^HHax xoneK noBepxHocxH o6i>eKxa BBinojimnox nyxeM aHajiH3a npo^oJiBHoro 
napanjiaKca P c HcnojitsoBaHHeM Ha6opa ^ByMepHBix Koop^HHax cooxBexcxBeHHBix 
xoneK b 30Hax cjmKcaipiii Ha ocHOBe npeoSpasoBaHHH, ncnoJiB3yeMBix b 
4>oxorpaMMexpHH hjih npoeKXHBHOH cxepeoMexpnn. nocxpoeHHe xpexMepHoft 
MO,n;ejiH o6teicxa bbhiojihjiiox nyxeM opneHxapOBaHiui nocxpoeHHon BHpxyajiBHOH 

30 MO^ejiH oxHocnxejiBHO Ha6opa ^HKCPipOBai-iHBix onopHBix xoneic, 3a#aioraHx 
BfieiriHioio CHcxeMy Koop^HHax o6x>eKxa. 

KoMneHcau;HK) ,n;BH>KeHM tojiobbi bbhiojihjiiox nyxeM onpe^ejieHHfl 
napaMexpoB ABH)KeHH5i no BBrcacjieHHBiM c^BHraM H3o6pa>KeHHH c HcnojiKsoBaHneM 
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cneijHajiBHBix mctok 17 h 18 h BBO^a cooTBeTCTByiomux KOMneHcnpyioiimx 
nonpaBOK b ko op^H h aTLi 3paHKa, npnneM KaMepa Ha6jiio^eHHH 3a ^bh^cchhhmh 
tojiobbi CHHxpoHH3HpoBaHa c BH£eoKaMepaMH Ha6mo£eHHa 3a rna3aMH. 

HcnojiB30BaHHe /jonojiHHTejiBHBix BH^eoKaMep 19 h 20 ajih peracTpaipm 
5 MHKpo^BH^ceHHH rjia3 no3BoimeT onpe^enHTB TpexMepHyio nosnijHio 3paHKa h 

nOBBICHTB TOHHOCTB BBIHHCJieHHfl HanpaBJICHHK B3rjBma. 

KOHTpOJIB Ha6jIK)^eHHH BBinOJIHHIOT nyTeM 06paTH0H CBJI3H, npH KOTOpOH 
30HBI C^HKCaiJHH C KOppeKTHO BBIHHCJieHHBIM IIOJIO^CeHHCM TOHKH nepeceHCHHH 

cooTBeTCTBeHHBDc JiyneH BBi^enHiOT Ha 3KpaHe KOHTpojiBHoro MOHHTopa 13 nyTeM 
10 Bne^aTBiBaHH^ i^bctobbix MapicepoB h Ha ochobhom MOHHTope 12 nyTeM H3MeHeHH* 
ixbctobbix napaMeTpOB HaCTH H306pa>KeHHK, COOTBeTCTByiOmeH ^aHHOH (J)HKcau;HH. 
OGpaTHaa cbh3b AaeT bo3mo>khoctb Ha6jnoAaTejno He tojibko KompojinpoBaTB 
nporpecc b npoBe^eHHH pa6oT (T.e. bh^tb oSnacTH nsoSpaaeeHH*, b kotopbix yace 

BBinOJIHeHBI HaSjHOAeHHfl), HO H OHjeHHTB KaHeCTBO Ha6jlTO^eHHH ? aHajiH3Hpy^ ipieT 

15 MapKepoB, BnenaTBisaeMBix b H3o6paaceHHe Ha kohtpojibhom MOHHTope 13 (ijBeT 
MapKepoB onpe^ejiseTCsr BejiHHHHaMH pacxo^emiH ocTaroHHBix BepTHKajiBHBix 
napajiJiaKcoB, bbmhcjichhbix no ycjiOBHio KOMnjiaHapHOcra h cooTBeTCTByiomHx 

Onpe^eJieHHBIM TOHKaM <|)HKCaiJHH). IloCKOJIBKy MexaHH3M oSpaTHOH CBH3H 

noKasBmaeT 30hbi 3 b kotopbix Ha6jno,neHHH y>i<e BBinojmeHBi, pesyjiBTaTBi KOHTpora 
20 TaK^ce HcnojiB3yK>T npn B03o6HOBJieHnn paGoT nocjie nepeptiBa. 

3aaBJieHHBie cnoco6 n ycTponcTBo CTepeocKonHHecKoro H3Meperoi5i 

KOOptfHHaT TOHeK CHHMKOB npOMBIIHJieHHO npHMeHHMBI B KOMnBIOTepHBIX 

cncTeMax, npe^Ha3HaneHHBix ^na uncj)poBB]x CTepeocKonHnecKnx H3MepeHHH 5 a 
TaK^e b TaKHX oGjiacrax, KaK imcfrpoBaa HHTepaKTHBHaa 4>OTorpaMMeTpH5r ? 
25 pacno3HaBaHHe o6pa30B ? TpexMepHBie H3MepeHHJi b Me^H^He, GnojiorHH, 
HCCJie^OBaHHe npnpo^HBix pecypcoB, ropHBie paspa6oTKH, pa3pa6oTKH none3HBix 
HCKonaeMBix, oijeHHBaHHe phckob h nocjie^cTBHH npHpo^HBix h TexHoreHHBix 
KaTacTpo4> ? HHTepaKTHBHBie oSynaiomHe chctcmbi, chctcmbi npoBepKH 
CTepeo3peHHK, cHCTeMBi npoBepKH npo^eccnoHajitHOH npnroAHocTH, 

30 KOMnBIOTepHBie H TejieBH3HOHHBie HrpBI. ripOMBHHJieHHaH npHM eHHMO CTB 

H3o6peTeHHH noflTBep^eHa pe3yjiBTaTaMH HcnBrraHHH 3KcnepHMeHTajiBHoro 
o6pa3ija ycTpoficTBa, peajiH3yjoiii;ero 3a^BjieHHBifi cnoco6. 
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<J>OPMyJIA H30BPETEHH5I 

1. Cnoco6 cxepeocKonH^ecKoro H3Mepemi5i Koop^HHax xoneK chhmkob, 
3aKJiK)HaK)iij;HHc^[ b nocxpoemiH cxepeocKonn*iecKOH MO^ejin no nape 

5 nepeicpBiBaioiijHXCfl H3o6pa>Kei-raH ? onpe,n;ejieHHH noJio^ceHHii ocen BH3HpOBaHHH 

raa3 npn cxepeocKonHHecKOM socnpnjixHH 3xoh Mo^ejiH h perncxpaijHH 
pe3yjiBTaTOB i-iaSjiKVjeHHH b momchtbi TeKymen <j)HKcan;HH rjia3, oTJinHaioiipiHCfl 
TeM ? hto rjisi Ka>K#oro rjiasa bbihhcjihiox npoeKijHio 30HBI $HKcan;HH B3rjDma Ha 

3KpaH MOHHTOpa C HaSjlIO^aeMBIMH H3o6pa5KCHHKMH, n Ha 4>P arMeHTax 
10 I];H(J)pOBLIX CTepeOH306pa>KeHHH ? COOTBeTCTByiOmHX 3THM 30HaM 5 BBI^eJIHIOT 

xapaKTepHBie tohkh HaSjiio^aeMoro oGteKxa. 

2. Cnoco6 no n.l, oxjiHHaKDianftcfl xeM, hto o^HOHMeHHbie xapaKTepHBie 
tohkh HaSmo^aeMoro o6BeKxa 5 BBmeneHHBie Ha c|)parMeHxax i^h^pobbix 
CTepeoii3o6pa>KeHHH, cooxBexcxByionpix 30HaM (JjHKcaijHH Bsnuma, 

15 HAeHTH^ni^HpyioT flJifl JieBoro h npasoro rjia3a nyTeM cnHxpoHHsaipoi no 

BpeMeHH. 

3. Cnoco6 no JiK>6oMy H3 n.1-2, OTJiHnaioniHHC^ TeM, hto o/jHOHMeHHBie 
xapaKTepHBie tohkh HaSioo^aeMoro o6i>eKxa ? BBmeneHHBie Ha <|>parMeHTax 
n;H(|)pOBBix CTepeoH3o5pa>KeHHH ? cooxBeTcxByiomux 30HaM (JraKcaijHH Bsra^a, 

20 H^eHxn^nijHpyiox jxjik JieBoro h npaBoro rjia3a, ncxo^a H3 ycjiOBHH 

nepeceneHH^ cooTBexcxBeHHBix jiyneii, onpe^eJiKeMoro ypaBHeHHeM 
KOMnJiaHapHOCXH BeKxopoB. 

4. Cnoco6 no jnoGoMy H3 n.1-3, oxjiHHaEonjHHCJi xeM, hxo nepe.ii; HanajioM 
Ha6jiK)£eHHH BBinojiH5nox Kajin6poBKy cncTeMBi nyTeM Ha6jno#eHM Ha 

25 H3o6pa>KeHHe c xecx-06'BeKxaMH c H3BecTHBiMH Koop^nnaTaMH b cncTeMe 

KOOp^HHaT ochobhoto MOHHTOpa, cpaBHeHHH KoopMHHax ijeHxpoB 3paHKOB ? 
onpe^ejieHHBix b cncxeMe Koop^HHaT BH,o;eoKaMepBi ? c Koop^HHaTaMH TecT- 
oS'BeKTOB, H3o6pa>KeHHBiMH Ha ochobhom MOHHTOpe, h nocne^yioiqero no^Sopa 
MaTeMaraHecKHX 3aBHCHMOcxen ? onHCBiBaioicpix B3anMHBie npeo6pa30BaHM 

30 KoopAHHax. 

5. Cnoco6 no n.4 5 oTJiHHaiomHHCJi TeM, hto npn KannSpOBKe cncTeMBi 

TeCTOBBie o6BeKTBI TipeKbZBJlSnOT RJW HaGjHO^eHHH C pa3HBIMH yCJIOBH^MH, 
TaKHMH KaK, HanpHMep, BpeMH, ^JIHTeJIBHOCTB H nopHtfOK nOHBJieHM TeCTOBBIX 
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o6i>eKTOB, pacnojio^ceHHe 3 pa3Mep, ^opMa h ijBeT tcctobbix oGBeieros, 

OKpyDKaiOmHH <J)OH, CTaTHHeCKHH HJIH flHHaMHHeCKHH pe5KHM nosBJieHns 
TeCTOBBIX o6l>eKTOB. 

6. Cnoco6 no icio6oMy H3 nn.1-3, oraHHaiomiificH tcm, hto AonojiHHTeJiBHo 

5 BO BpeM£ Ha6jIK)^eHHH BBinOJIHJEEOT BH3yaJIBHBIH KOHTpOJIB H3MepeHHH Ha 

sxpaHe KOHTponBHoro MOHHTopa nyTeM BnenaTBiBaHiia iubcthbix MapKepos b 

30Hy H3o6pa>KeHHH ? COOTBeTCTByiOmyiO ^aHHOH (JjHKCaUHH. 

7. Cnoco6 no n.6, oTJinHaronjiincsr tcm, hto BH3yajiBHBin kohtpojib 
H3MepeHHH BBinojiHHiOT ^onojiHHTejiBHO Ha 3KpaHe ocHOBHoro MOHHTopa nyTeM 

10 HSMeHeHHH n;BeTOBBix napaMeTpoB 30HB1 HaGjiio^aeMoro cTepeoH3o6pa^ceHHa ? 

cooTBeTCTByiomeH ^aHHOH $HKcan;HH. 

8. Cnoco6 no Jiio6oMy H3 nn.1-7, oTJinnatomnHCH tcm 3 hto BLinojiHsioT 
KOMneHcau;Hio ABiDKenHK tojiobbi Ha6jiK)AaTejiK nyreM bbihhcjichhh c^Biira b 
nojio>Kemra ocefi BH3HpoBaHHK o6onx raa3 no H3o6pa»ceHHflM ot^cjtbhbix 

1 5 ynacTKOB tojiobbi HaGmotfaTejiH. 

9. Cnoco6 no n.8 ? OTjmnaioiijHiicii TeM ? hto KOMneHcaijHio ^BH>KeHHH 
tojiobbi HaSjno^aTeJiH BBinojiHHioT nyTeM oTCJie^HBaHM cNtemeHira HecKOJiBKHX 
MeTOK, (J)HKCHpOBaHHBIX Ha TOJIOBe HaSjiio/jarejiH. 

10. Cnoco6 no n.9 ? OTJinnaiomeeca tgm, ^BnxceHHe tojiobbi Ha6jiro/i;aTeji5i 
20 OTCJie^cHBaioT no MeraaM, ycTaHOBJieHHBiM b Henocpe^CTBeHHon 6jih3octh ot 

TJia3 HaGjifo^aTejM TaKHM o6pa30M ? hto6bi H3o6pa>KeHHji sthx mctok nona#ajiH 
b nojie 3peHH# BH^eoicaMep, peracxpHpyiomnx ^BH>KeHHe rjias HaSjno^aTeji^. 

11. Cnoco6 no n.lO, OTJiHHaiom,HHCH tcm, hto mctkh, ncnojiB3yeMBie ;o;jui 
OTCJie>KHBaHHH ABroiceHHK rojiOBBi HaSjitoAarejui, HMeiOT oco6yio (J)opMy ? 

25 no3BOJiaiomyK) o#H03HaHHo onpe^ejiiiTB noJio»ceHHe h opueHTamno MexKH, n 

cooTBeTCTBeHHO, cMenjeHHe tojiobbi Ha6jno,n;aTeJi5i. 

12. Cnoco6 no n.8, OTJinHaEomnftcH TeM, hto napaMeTpBi ^BH^eHHa tojiobbi 
onpeAeJifliOT B flByx BsaHMHo-nepneH^HKyjiapHBix njiocicocyrax. 

13. Cnoco6 no jno6oMy H3 nn.1-12, OTnnnaiomHHCH TeM, hto no3imnio 
30 3panKa npn perHCTpaijHH ^;BH>KeHHH raa3 onpe^eJiHioT b TpexMepHOM 

npocTpaHCTBe nyTeM nojiyneHHfl AByx H3o6pa>KeHHH iea>K£oro raasa RByuz 

CHHXpOHH3HpOBaHHBIMH BHASOKaM^paMH, yCTaHOBJICHHBIMH C pa3HBIMH 

paKypcaMH. 
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14. YcxpoftcxBo win CTepeocKonHnecKoro HSMepeHHH Koop,n;HHax xoneK 
chhmkob, cocxofliijee H3 jXByx BH^eoKaMep rsix peracxpaijHH ^bh>kchhh rjias, 

BH^eOKaMepBI flJIH OXCJie5KHBaHH5I ABH^eHHfl TOJIOBBI, CHCTeMBI BH£eo3axBaTa 

H3o6paaceHHH b nepcoHajiBHBiH KOMnBioxep, MOHHTopa rwl BBiBo^a 
5 H3o6pa>KeHH^ 3 CHCTeMBI cxepeoHa6jno£ei-iH5i ? no3BOJT^ion^efi Ha6jno^aTB 

CTepeocKonHHecKHe H3o6paEceHHa ? oxJinnaioiqeecH xeM, hxo ycxpoiicxBO 
co^;ep3KHT KOHCTpyKi^Hio b BH^e onpaBBi ^Ji5i ohkob c MeTKaMH oco6ofl 5 
HanpuMep, 3JiHHncoH#ajiBHOH $opMBi, pacnojioaceHHtiMH b BepxincajiBHoft 
njiocKOCTH xaKHM o6pa30M ? hxo6bi H3o6pa>KeHHe mcxok nona^ajio b none 
1 0 speHHK BH^eoKaMep, peracTpupyiomHX ABiraeeHHe mas . 

15. YcTpoHCTBO no n.14, oxjinnaioineecfl xeM, hxo onpaBa ^ ohkob HMeex 
AonojiHHxeJiBHBie mcxkh oco6oh 5 HanpHMep, ajijinncoH^ajiBHOH <|>opMBi 5 
pacnojio^KeHHBie b ropH30Hxajn>HOH nnocKOcxH, a b ycxpoiicxBO #onojiHHxejiBHO 
ycxanoBneHO 3epi<ajio, pacnoxto^ceHHoe Ha# tojioboh Ha6jiK>AaxejiH ? npHHCM 

15 BH^eoKaMepa Ha6jno#eHH5i 3a ^BH^ceHHeM tojiobbi ycxanoBJieHa xaKHM o6pa30M ? 

hxo6bi b none 3peHHH BH/jeoKaMepBi o^HOBpeneHHO nona^ajia nacxB tojiobbi h 
oxpa>KeHHe b sepKaJie onpaBBi ohkob c ropH30HxajiBHO pacnojio>Kei-iHBiMH Ha Hen 
Mexi<aMH. 

16. YcxponcxBO no jiio6oMy H3 nn. 14-15, oxjinnaiomeecfl xeM, hxo b 
20 AonojineHHe k £ByM ochobhbim BH^eoKaMepaM, p erncxpnpyiomHM ^bh>kchh5i 

Ka^KAoro rna3a ox^enBHO, a b ycxpoftcxBO AonoJiHHxeiiBHO ycxaHOBJieHBi rbg 
AonojiHHxeJiBHBie BHAeoKaMepBi, pacnoJio^ceHHBie xaK, hxo6bi ^BH^ceHne 
Ka^Aoro rna3a chhxpohho perncxpHpoBajiocB ochobhoh h AonoJimrrejiBHOH 
BHAeoKaMepofi H3 AByx xoneK npocxpaHcxsa. 
25 17. YcxponcxBO no jno6oMy hs nn.14-16, oxjinnaiorqeecji xeM, hxo oho 

CO/jepSKHX AOnOJIHHXeJTBHBIH MOHHXOp tfJIH BH3yaJIBHOrO KOHXpOJIH HaSjIIOAeHHH 

h ynpaBjieHHfl npoi^eccoM Ha6jno,Z];eHHH . 

18. YcxponcxBO no jno6oMy H3 nn.14-17, oxjinnaiomeecji xeM, hxo oho 
*co,o;ep3KHx cncxeMy HH^paKpacHOH noACBexKH o6jiacxn rjia3. 
30 19. YcxponcxBO no JiK)6oMy H3 nn.14-18, oxjinnaiomeecfl xeM, hxo 

BH^eoKaMepBi HMeiox HHcj)paKpacHBie cBexo^HJiBxpBi RJi% oxceneHHJi 
napa3HXHofi no^csexKH b bh^hmom £Hana30He cneKxpa. 
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